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$O,PDP0XKDPPDG,EQ6DXG,VODPLF8QLYHUVLW\5L\DGK6DXGL$UDELD

$EVWUDFW
7RGD\KLJKHUHGXFDWLRQLQVWLWXWHVIDFHFKDOOHQJHVZKHQGHDOLQJZLWKGLJLWDOQDWLYHV$VDUHVXOWRIWKHH[SORVLRQRIRQOLQHOHDUQLQJ
PDWHULDOV DQG WKH UDSLGJURZWK LQ LQIRUPDWLRQ WHFKQRORJLHV DQG WKH ,QWHUQHW WKHUH DUH LQFUHDVLQJGHPDQGV WR DGRSW D OHDUQLQJ
PDQDJHPHQW V\VWHP /06 WKDW FRPSOLHV ZLWK VWXGHQW DVSLUDWLRQV E\ DGGUHVVLQJ WKHLU UHTXLUHPHQWV +RZHYHU VXFFHVVIXO
DSSOLFDWLRQVRI/06VDUHGHSHQGHQWRQWKHH[WHQWWRZKLFKWKH\DUHDGRSWHGE\XVHUV2QHLPSRUWDQWDVSHFWDIIHFWLQJDGRSWLRQLV
XVDELOLW\DQGVSHFLILFDOO\XVHUIULHQGO\IHDWXUHV7KLVVWXG\DLPVWRUHYHDOVWXGHQWSHUFHSWLRQVWRZDUGWKHXVDELOLW\RI7DGDUXVD
OHDUQLQJPDQDJHPHQWV\VWHP7KHILQGLQJVRIWKLVVWXG\FRXOGEHXWLOL]HGWRHVWDEOLVKDXVHIXOJXLGHE\ZKLFKSUDFWLWLRQHUVFRXOG
LPSURYHWKHEDVLFIHDWXUHVRIWKHV\VWHPDVZHOODVWRKHOSWXWRUVWREHWWHULPSOHPHQWRQOLQHOHDUQLQJPDWHULDOVZLWKLQWKHV\VWHP
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZ XQGHU UHVSRQVLELOLW\ RI RUJDQL]LQJ FRPPLWWHH RI 7KH  ,QWHUQDWLRQDO &RQIHUHQFH RQ 6RIW &RPSXWLQJ DQG
6RIWZDUH(QJLQHHULQJ6&6(
.H\ZRUGV8VDELOLW\/HDUQLQJ0DQDJHPHQW6\VWHP/066DWLVIDFWLRQ(OHDUQLQJ
,QWURGXFWLRQ
7RGD\WKHXVHRIWHFKQRORJ\LQHGXFDWLRQLVQRWDFKRLFHLQIDFWLWLVQHFHVVDU\IRUKLJKHUHGXFDWLRQLQVWLWXWHVWR
DGRSWDOHDUQLQJPDQDJHPHQWV\VWHP/06DQGVXLWDEOHYLUWXDOOHDUQLQJHQYLURQPHQWVLQRUGHUWRFRPSO\ZLWKWKH
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VWXGHQWVZKLFKDUHGLJLWDOQDWLYHVDVWKLVLVDUHTXLUHPHQWIRUWKHP+RZHYHUWKHVXFFHVVIXODSSOLFDWLRQRI/06VDUH
GHSHQGHQWRQWKHH[WHQWWRZKLFKWKH\DUHDGRSWHGE\WKHXVHUV2QHLPSRUWDQWDVSHFWZKLFKDIIHFWVWKHDGRSWLRQRI
WKHVHV\VWHPVLVXVDELOLW\VSHFLILFDOO\XVHUIULHQGO\IHDWXUHV$VDUHVXOWLWLVLPSRUWDQWWRVWXG\DQGLQYHVWLJDWHWKH
PDLQXVDELOLW\IDFWRUVWKDWDIIHFWWKHGLIIHUHQWXVHUV¶SHUVSHFWLYHVDQGXVDJHRIWKHV\VWHP
$OWKRXJK HDFK VWXGHQW KDV WKHLU RZQ SHUFHSWLRQV UHJDUGLQJ RQOLQH OHDUQLQJPDWHULDOV DQG V\VWHPV WKHUH DUH D
QXPEHURIPDLQ IHDWXUHVZKLFK FRXOG DIIHFW DQ\ V\VWHP¶V TXDOLW\)LUVWO\ IHHGEDFN IURP WKH HQGXVHUV VKRXOGEH
JDWKHUHGUHJXODUO\LQRUGHUWRFRQVWDQWO\LPSURYHWKHV\VWHP6HFRQGO\UHVHDUFKHUVDQGSUDFWLWLRQHUVVKRXOGZRUN
WRJHWKHU WR XQGHUVWDQG WKH FXUUHQW VLWXDWLRQ DV ZHOO DV SUREOHPV DQG H[SHFWDWLRQV )LQDOO\ FRRSHUDWLRQ EHWZHHQ
UHVHDUFKHUVGHVLJQHUVDQGHGXFDWLRQDOWHFKQRORJLVWVFRXOGEHEOHQGHGLQRUGHUWRPHUJHWKHLUH[SHUWLVHIURPWKHLURZQ
ILHOGV  $FFRUGLQJO\ WKLV VWXG\ DLPV WR JDLQ DQ XQGHUVWDQGLQJ RI FRPPRQ SHUFHSWLRQV E\ REWDLQLQJ VWXGHQW
SHUFHSWLRQVWRZDUGWKHXVDELOLW\RI7DGDUXVDVD/06WKLVVKRXOGLGHQWLI\WKHPDLQZHDNQHVVHVDQGDOORZIRUWKHVH
WREHDGGUHVVHGZLWKLQDIXWXUHLPSURYHPHQWSODQ
7KHOHDUQLQJHQYLURQPHQW7DGDUXV
$O,PDP0RKDPPDG,EQ6DXG,VODPLF8QLYHUVLW\LQ6DXGL$UDELDKDVEHHQDXWKRUL]HGE\WKH0LQLVWU\RI+LJKHU
(GXFDWLRQWRRIIHUGLVWDQFHHGXFDWLRQFRXUVHVZKLFKFDQOHDGWR%DFKHORUGHJUHHV$GPLVVLRQLVRSHQWRDOO6DXGLDQG
QRQ6DXGL VWXGHQWV DQG VHYHQ PDMRUV DUH DYDLODEOH 7KH 'HDQVKLS RI (OHDUQLQJ DQG 'LVWDQFH (GXFDWLRQ DW WKH
8QLYHUVLW\DGRSWHG7DGDUXVDVWKHPDLQ/06/HFWXUHVDUHQRWRQO\WUDQVPLWWHGOLYHYLDWKH,QWHUQHWRQDGDLO\EDVLV
EXW WKHVH WUDQVPLVVLRQV DUH DOVR UHFRUGHG DQG XSORDGHG RQWR 7DGDUXV IRU VWXGHQWV WR ZDWFK DW WKHLU FRQYHQLHQFH
7DGDUXVDOVRIDFLOLWDWHVVWXGHQWOHFWXUHUFRPPXQLFDWLRQWKURXJKWKHXVHRIHPDLOVIRUXPVDQGYLUWXDOFODVVURRPV(YHQ
WKRXJK7DGDUXVZDVLQLWLDOO\GHYHORSHGDVDQ$UDELF/06ZKLFKZDVRQHRIWKHPDLQUHDVRQVWRDGRSWWKHV\VWHPLW
DOVR VXSSRUWV WKH (QJOLVK ODQJXDJH DQG LW FDQ VXSSRUW D WKLUG RU IRXUWK ODQJXDJH DV UHTXLUHG 7KH V\VWHP LWVHOI
LQFRUSRUDWHVDOORIWKHPDLQIHDWXUHVWRPDQDJHWKHOHDUQLQJSURFHVVZKLOHDOVREHLQJFRPSDWLEOHZLWKLQWHUQDWLRQDOH
OHDUQLQJVWDQGDUGV
'XULQJWKHODVWGHFDGHWKHUHZHUHPDQ\XVDELOLW\VWXGLHVLQWKHDUHD/06DQGHOHDUQLQJDSSOLFDWLRQV0RVWRIWKH
VWXGLHVZHUHFRQGXFWHGLQRUGHUWRHYDOXDWHDFHUWDLQHOHDUQLQJV\VWHPRUWRFRPSDUHEHWZHHQWKHPDLQXVDELOLW\
IHDWXUHVZLWKLQGLIIHUHQW/06VZKLOHVRPHVWXGLHVDLPHGWRILQGDJHQHUDODSSURDFKWRPHDVXUHDQGHYDOXDWHWKH
XVDELOLW\ZLWKLQHOHDUQLQJHQYLURQPHQWV+RZHYHUWKHUHLVDODFNRIXVDELOLW\VWXGLHVUHJDUGLQJWKHXVHRI7DGDUXV
DVD/06LQKLJKHUHGXFDWLRQLQVWLWXWLRQV7KLVVWXG\WKHUHIRUHDLPVWRUHYHDOVWXGHQWSHUFHSWLRQVWRZDUGWKHXVDELOLW\
RI7DGDUXVGHSHQGLQJRQWKHPDLQXVDELOLW\IHDWXUHVZKLFKZHUHGHILQHGLQWKHSUHYLRXVVWXGLHV7KHUHVXOWVRI
ZKLFKVKRXOGSURYLGHJXLGDQFHDVWRWKHPRGLILFDWLRQVDQGLPSURYHPHQWVZKLFKFDQEHPDGHRQWKHV\VWHP
0HWKRGRORJ\
7KHPDLQDLPRIWKLVVWXG\ZDVWRUHYHDOVWXGHQWSHUFHSWLRQVWRZDUGWKHXVDELOLW\RI7DGDUXVLQRUGHUWRJXLGHWKH
PRGLILFDWLRQVDQGLPSURYHPHQWVWREHPDGHRQWKHV\VWHP7RDFKLHYHWKLVJRDOTXDOLWDWLYHDQGTXDQWLWDWLYHUHVHDUFK
PHWKRGRORJLHVZLOOEHDSSOLHG7KLVPL[HGDSSURDFKLVLPSRUWDQWDVLWHQDEOHVWKHLQYHVWLJDWLRQRIFRPSOH[FDSDELOLWLHV
ZLWKUHJDUGVWRPRGHUQVRFLHW\DQGWHFKQRORJ\XVDJH&RQVHTXHQWO\WKLVVWXG\ZLOOSUHVHQWDQDQDO\VLVRIFOHDUO\
GHILQHGPHDVXUHVDVZHOODVLQWHUSUHWDWLRQVIURPWKHSDUWLFLSDQWVZLWKUHJDUGVWRWKHXVDELOLW\RI7DGDUXV
7DGDUXVZDVFRQVLGHUHGLQRUGHUWRDVVHVVWKHXVDELOLW\SUDFWLFDOLW\DQGHIIHFWLYHQHVVRILWVSHGDJRJ\DQGRYHUDOO
GHVLJQXVLQJDFKHFNOLVW7KHFKHFNOLVW DLPHG WRPHDVXUH VWXGHQWSHUFHSWLRQV WRZDUG WKHRQOLQH OHDUQLQJPDWHULDOV
ZLWKLQWKHV\VWHP
&RQVHTXHQWO\ WKH FKHFNOLVW IRU ERWKSHGDJRJ\ DQGRYHUDOO GHVLJQ XWLOL]HG D ILYHSRLQW/LNHUW VFDOH RI SRVVLEOH
UHVSRQVHV LQFOXGLQJ VWURQJO\DJUHH DJUHH QHXWUDO GLVDJUHHDQGVWURQJO\GLVDJUHH ,QDGGLWLRQ WR WKHVH
DVVLJQHG YDOXHV UDQJLQJ IURP ILYH WR RQH D FRPPHQW VHFWLRQZDV DOVR JLYHQ IRUPRVW LWHPV LQ RUGHU WR JDWKHU
TXDOLWDWLYHGDWDUHJDUGLQJWKHXVHU¶VSHUFHSWLRQVRIWKHPDWHULDOV7KHFKHFNOLVWFRQVLVWHGRIWKUHHVXEVFDOHVFRQFHUQHG
ZLWK RYHUDOO GHVLJQ SHGDJRJLFDO GHVLJQ RI WKH PDWHULDOV DQG VDWLVIDFWLRQ RI WKH XVHUV 7KH VDWLVIDFWLRQ VXEVFDOH
LQFOXGHGVL[TXHVWLRQVWKDWZHUHSDUWO\DGDSWHGIURP+RQJDQG+ROWRQ$QLQLWLDOVWXG\ZDVFRQGXFWHGZLWKILYH
H[SHUWVIURPVRIWZDUHGHYHORSPHQWV\VWHPXVDELOLW\DQGGLVWDQFHHGXFDWLRQLQDQDWWHPSWWRLGHQWLI\WKHPDLQLWHPV
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WKDWZHUHGHHPHGWRFRQWULEXWHWRWKHYDOLGLW\RIWKHUHVHDUFKRXWFRPHV7DEOHVXPPDUL]HVWKHLGHQWLILHGLWHPV
IRUHDFKVXEVFDOH
7DEOH6XEVFDOHLWHPV
 2YHUDOOGHVLJQVXEVFDOHLWHPV
4 ,IRXQG7DGDUXVDXVHUIULHQGO\V\VWHP
4 7KHLQVWUXFWLRQVDQGXVHUPDQXDOIRU7DGDUXVDUHFOHDUDQGHDV\WRIROORZ
4 ,WLVHDV\WRQDYLJDWHWKURXJKWKHFRQWHQW
4 /RDGLQJWLPHRIWKHFRQWHQWLVDSSURSULDWH
4 ,KDGVRPHWHFKQLFDOSUREOHPVZKLOHXVLQJ7DGDUXV
4 ,OLNHVWXG\LQJRQDOZD\VDFFHVVLEOHDQGWLPHIOH[LEOHZHEEDVHGFRQWHQW
 3HGDJRJLFDOGHVLJQVXEVFDOHLWHPV
3 )HHGEDFNIURPRWKHUVWXGHQWVZDVKHOSIXOWRP\FRPSUHKHQVLRQ
3 )HHGEDFN,ZURWHZDVKHOSIXOWRP\FRPSUHKHQVLRQ
3 )HHGEDFNIURPWKHWXWRUZDVKHOSIXOWRP\FRPSUHKHQVLRQ
3 ([HUFLVHVDQGVKRUWTXL]]HVZHUHKHOSIXOWRP\FRPSUHKHQVLRQ
3 ,HQMR\HGLQWHUDFWLQJZLWKWKHFRPPXQLW\RIOHDUQHUV
3 9LUWXDOFODVVURRPVWRROVDUHHDV\WROHDUQDQGXVH
3 8VLQJFKDWWLQJIHDWXUHZLWKLQWKHYLUWXDOFODVVURRPVZDVKHOSIXOWRP\FRPSUHKHQVLRQ
3 ,QVWDQW IHHGEDFN PHFKDQLVP IURP H[HUFLVHV DQG VKRUW TXL]]HV KHOSHG PH WR OHDUQ IURP P\
PLVWDNHV
3 /HDUQLQJUHVRXUFHVFRQWHQWZHUHKHOSIXOWRPH
3 5HFRUGHGOHFWXUHVDXGLRVDQGYLGHRVZHUHKHOSIXOWRPH
3 7KHFRPELQDWLRQRIRQOLQHPDWHULDOVDQGFROODERUDWLRQH[HUFLVHWRROVPRWLYDWHGPHWRVWXG\
3 ,IRXQGWKHPXOWLSOHFKRLFHTXHVWLRQVPRUHKHOSIXOWRP\FRPSUHKHQVLRQ
 6DWLVIDFWLRQVXEVFDOHLWHPV
6 ,IRXQG7DGDUXVDXVHUIULHQGO\V\VWHP
6 7KHLQVWUXFWLRQVDQGXVHUPDQXDOIRU7DGDUXVDUHFOHDUDQGHDV\WRIROORZ
6 ,WLVHDV\WRQDYLJDWHWKURXJKWKHFRQWHQW
6 /RDGLQJWLPHRIWKHFRQWHQWLVDSSURSULDWH
6 ,KDGVRPHWHFKQLFDOSUREOHPVZKLOHXVLQJ7DGDUXV
6 ,IRXQGWKHFRQWDFWLQJPHWKRGVZLWKWKHWXWRUVYLD7DGDUXVYHU\KHOSIXODQGHIIHFWLYH
5HVXOWV
'XULQJWKHILUVWVHPHVWHURIDOORIWKHVWXGHQWVUHJLVWHUHGRQWKHSUHSDUDWRU\VHPHVWHUIRUWKHSURJUDPVRIIHUHG
E\WKH(OHDUQLQJDQG'LVWDQFH(GXFDWLRQ'HDQVKLSZHUHDVNHGWRSDUWLFLSDWHLQDZHEEDVHGTXHVWLRQQDLUHZKLFKZDV
GLVWULEXWHG YLD 7DGDUXV 7KH ILUVW SDUW RI WKH TXHVWLRQQDLUH LGHQWLILHG WKH VWXGHQWV¶ GHPRJUDSKLF LQIRUPDWLRQ
EDFNJURXQGDQGFKDUDFWHULVWLFVZKLOHWKHVHFRQGSDUW IRFXVHGRQWKHLUSHUFHSWLRQVWRZDUGV\VWHPXVDELOLW\ IRUWKH
LGHQWLILHGVXEVFDOHV
$WRWDORIVWXGHQWVFRPSOHWHGWKHTXHVWLRQQDLUHRIWKHVHZHUHPDOHDQGZHUHIHPDOH
1RWHZRUWK\ RQO\   RI WKH SDUWLFLSDQWV GHVFULEHG WKHLU FRPSXWHU VNLOOV DVZHDN$ IUHTXHQF\ DQDO\VLV ZDV
FRQGXFWHGIRUHDFKYDULDEOHWRFKHFNIRUDQ\PDMRUPLVWDNHVRUPLVVLQJYDOXHV7KHUHVXOWVRIZKLFKVKRZHGWKDWWKH
GDWDZDVYDOLGDQGUHDG\WREHDQDO\]HG$UHOLDELOLW\WHVWZDVWKHQFDUULHGRXWWRFKHFNWKHOHYHOWRZKLFKWKHUHVHDUFK
UHVXOWVZRXOGEHWKHVDPHLIWKHLQYHVWLJDWLRQZDVWREHUHSHDWHGZLWKDGLIIHUHQWVDPSOHRUDWDODWHUGDWH7KHPRVW
DFFHSWHGWHVWRILQWHULWHPFRQVLVWHQF\UHOLDELOLW\LVWKH&URQEDFK¶VFRHIILFLHQWDOSKDWHVW7KHFORVHUWKHUHVXOWLVWR
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WKHEHWWHUWKHUHOLDELOLW\LV,QJHQHUDOWKHPLQLPXPDFFHSWDEOHYDOXHRI&URQEDFK¶VDOSKDLVEXWWKLV
FDQEHUHGXFHGZKHQFRQVLGHULQJH[SORUDWRU\UHVHDUFK7KH&URQEDFK¶VDOSKDYDOXHVIRUWKHUHFRJQL]HGPRWLYHV
SURYLGHGDFFHSWDEOHUHOLDELOLW\OHYHOVDVVKRZQLQ7DEOH
7DEOH5HOLDELOLW\VWDWLVWLFV
 &URQEDFK¶VDOSKD &URQEDFK¶VDOSKDEDVHG
RQVWDQGDUGL]HGLWHPV
1RRILWHPV
2YHUDOOGHVLJQVXEVFDOH   
3HGDJRJLFDOGHVLJQVXEVFDOH   
6DWLVIDFWLRQVXEVFDOH   

7DEOH  VXPPDUL]HV WKH GHVFULSWLYH VWDWLVWLFV QXPEHU PHDQ DQG VWDQGDUG GHYLDWLRQ IRU WKH RYHUDOO GHVLJQ
VXEVFDOHV7KHUHVXOWVVKRZWKDWXVHUVPDLQO\SUHIHUUHGWRVWXG\XVLQJDOZD\VDFFHVVLEOHDQGWLPHIOH[LEOHZHEEDVHG
FRQWHQWPHDQ 7KLVZDVIROORZHGE\WKHFKRLFHV³,IRXQG7DGDUXVDXVHUIULHQGO\V\VWHP´PHDQ DQG
³,W LVHDV\WRQDYLJDWHWKURXJKWKHV\VWHP´PHDQ ZKLFKLQGLFDWHGWKDWXVHUVIRXQGWKH7DGDUXVV\VWHPLQ
JHQHUDOXVHUIULHQGO\7KHLWHP³,KDGVRPHWHFKQLFDOSUREOHPVZKLOHXVLQJ7DGDUXV´VFRUHGWKHORZHVWPHDQ 
7DEOH'HVFULSWLYHVWDWLVWLFVRIRYHUDOOGHVLJQVXEVFDOHVFRUHV
 0HDQ 6WGGHYLDWLRQ 1
2   
2   
2   
2   
2   
2   
11XPEHURIVWXGHQWVZKRDWWHQGHGWKHVWXG\
00HDQVFRUHV
6'6WDQGDUGGHYLDWLRQ

7DEOHVXPPDUL]HVWKHGHVFULSWLYHVWDWLVWLFVZLWKUHJDUGWRWKHSHGDJRJLFDOGHVLJQRIWKHPDWHULDOV7KHUHVXOWVIRU
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